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effects.	In	addition	to	the	pest	management	industry,	Master	Gardener	Volunteers	(MGVs)	are	another	group	of	individuals	in	New	York	State	that	rely	on	identification	to	provide	
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Abstract:		The	NYS	IPM	Short	Course,	or	Hands-On	Pest	Identification	Workshop,	was	first	offered	in	January	2015.	The	course	was	designed	to	provide	basic	entomological	knowledge	and	to	enhance	identification	skills	and	decision-making	expertise	of	pest	management	professionals.	Course	material	was	subsequently	adapted	to	meet	the	needs	of	Master	Gardner	Volunteer	training,	which	occurs	on	alternating	years.	Since	its	development,	the	course	has	received	positive	feedback,	with	an	average	overall	rating	of	4.6	out	of	5.	In	21	offerings	of	variable	length	(1	to	7.5	hours),	the	course	has	trained	701	participants	(399	Master	Gardener	Volunteers	and	302	Pest	Management	Professionals)	for	a	total	of	2699.5	contact	hours.	Although	the	format	of	pre-	and	post-tests	has	changed	over	time,	most	groups	(78%,	N=9)	demonstrated	a	knowledge	gain	with	improved	scores	on	post-tests.	When	evaluated,	all	groups	(100%,	N=5)	demonstrated	improved	identification	skills.	Based	on	observations	and	feedback	from	the	course,	modifications	to	the	design	and	delivery	of	content	are	planned	for	2019.	Proposed	changes	will	be	discussed	below.	
Background	and	justification:		Correct	identification	of	pests	and	pest	evidence	is	critical	for	effective	and	safe	pest	management.	Accurate	identification	of	an	organism,	its	damage	or	evidence	(including	feces),	can	help	a	pest	management	professional	(PMP)	determine	the	source	of	a	pest	problem,	the	extent	of	an	infestation,	possible	entry	points,	harborage	and	areas	to	target	for	control.	This	information	also	helps	to	select	the	preferred	control	tactics,	giving	the	PMP	an	accurate	range	of	choices	from	physical	and	mechanical	traps	to	baits	and	sprays.	Correct	identification	provides	key	information	about	a	pest’s	biology,	which	can	be	used	to	manage	a	pest	at	the	source	and	reduce	reliance	on	preventative	or	undirected	pesticide	applications.	The	pest	management	industry	in	New	York	values	education	and	offers	many	opportunities	for	technicians	to	be	trained,	but	most	classes	are	lecture-based.	Thus,	attendees	learn	how	to	identify	common	pests	through	images	on	projector	screens	only,	and	rarely	have	the	opportunity	to	view	actual	specimens.	As	a	result,	we	have	observed	(anecdotally)	that	PMPs	can	identify	pests	on	screen,	but	misidentify	the	same	organism	when	looking	at	specimens.	This	can	lead	to	failed	management	attempts	and	non-target	
accurate	information.	This	group	interacts	with	the	public	at	farmers	markets,	county	fairs,	and	over	the	phone	to	provide	information	on	a	wide	range	of	topics,	including	pest	management.	In	alternating	years,	new	classes	of	Master	Gardener	Volunteers	attend	weekly	training	sessions,	including	a	section	on	entomology.	Because	MGVs	will	be	asked	questions	about	specific	plant	or	structural	pests,	it	is	important	that	they	develop	the	skills	to	identify	pests,	at	least	to	the	level	of	insect	Order.	Based	on	the	importance	of	pest	identification	and	the	need	to	be	able	to	recognize	actual	specimens,	the	NYS	IPM	Program	set	out	to	develop	a	hands-on	pest	identification	course	and	associated	resources.	To	date,	we	have	created	a	guide	that	can	be	used	for	training	(The	Structural	IPM	Short	Course	Manual),	and	have	offered	an	engaging,	hands-on	classroom	experience	that	trains	PMPs	and	MGVs	basic	arthropod	phylogeny	and	taxonomy	(relationships	among	arthropods	and	how	to	identify	them).		
Objectives:		
§ Create	a	training	guide	that	conveys	basic	arthropod	taxonomy,	phylogeny	and	classification.	
§ Create	a	slide	set	that	conveys	basic	arthropod	taxonomy,	phylogeny	and	classification.	
§ Assemble,	organize	and	label	arthropod	specimens	for	use	as	a	teaching	collection.	
§ Partner	with	the	pest	management	industry	(NYPMA)	and	Master	Gardener	Volunteer	program	at	Cornell	University	to	offer	course	content	to	participants.	
§ Improve	the	knowledge	and	skill	of	partners	who	offer	identification	and	management	advice	and	services	to	New	Yorkers.		
§ Assess	participant	attitudes	towards	course	and	knowledge	gain.	
§ Adapt	course	to	meet	needs	based	on	feedback	and	observations.		
Procedures:		In	a	previous	report,	we	discuss	development	of	the	manual	(an	80-page	document),	slide	set	and	insect	collection	for	pest	professionals	(https://hdl.handle.net/1813/44230).	In	2016,	the	slide	set	and	general	course	organization	was	modified.	The	first	presentation	is	now	an	overview	that	covers	basic	taxonomy,	morphology,	nomenclature,	phylogeny	and	physiology	of	arthropods.	In	this	presentation,	arthropods	are	identified	to	Class,	with	the	exception	of	insects,	which	are	identified	to	Order.		The	next	five	presentations	are	organized	by	pest	guild,	or	groups	of	pests	that	are	found	in	similar	situations	or	do	similar	things.	For	example,	participants	learn	about	Biting	
and	Stinging	Insects,	Kitchen	Pests,	Stored	Product	Pests,	etc.	This	organization	follows	the	format	of	industry	texts	and	is	more	intuitive	for	pest	professionals,	rather	than	following	a	taxonomic	approach.	Before	each	section,	participants	spend	10-15	minutes	looking	at	a	set	of	specimens	(Figures	1	&	2)	and	answering	questions	on	a	worksheet	(see:	Samples	of	Resources	Developed)	in	a	manner	similar	to	a	laboratory	practical.	The	worksheet	is	reviewed	and	the	presentation	covers	common	arthropod	pests	from	the	same	guild.	This	reinforces	what	was	observed	in	hand	and	clarifies	any	mistakes	that	were	made.	Consistent	with	the	first	offerings,	a	pre-test	was	administered	before	course	content	was	delivered,	and	the	day	ended	with	a	post-test	and	evaluation.	
	 				The	presentation	for	Master	Gardener	Volunteers	was	modified	in	2018	to	include	a	more	hands-on	approach	and	more	meaningful	evaluation.	The	class	started	with	a	pre-test	activity	that	assessed	basic	entomological	knowledge	with	True/False	and	multiple-choice	questions,	then	asked	participants	to	identify	15	specimens	and	provide	a	diagnostic	feature	for	each	(Figure	3).	This	was	followed	by	a	2-hour	lecture	on	arthropod	taxonomy,	phylogeny,	anatomy,	physiology,	and	identification	to	arthropod	class	and	insect	order.	The	program	ended	with	a	post-test	similar	to	the	pre-test,	using	the	same	box	of	insects.	Presentations	of	longer	length	were	requested	for	two	groups,	who	practiced	with	taxonomic	keys	using	a	different	box	of	specimens	(Figure	4).		
			
	
Results	and	discussion:		The	pest	management	industry	in	New	York	and	the	Hudson	Valley	Master	Gardener	Volunteer	Coordinators	have	embraced	this	course,	enabling	NYS	IPM	to	present	the	material	multiple	times	each	year.	The	Department	of	Environmental	Conservation	in	New	
Figures	1	&	2:	Dr.	Jody	Gangloff-Kaufmann	provides	the	opening	lecture	of	the	short	course.	Specimens	and	questions	in	the	back	of	the	room	are	answered	between	presentations.	
Figures	3.	Master	Gardener	Volunteers	identifying	a	box	of	arthropods	as	part	of	a	pre-test	 Figures	4.	Master	Gardener	Volunteers	identifying	insects	with	using	keys.	
York	has	also	supported	our	educational	outreach	by	approving	the	Short	Course	for	pesticide	recertification	credits.		 In	its	current	format,	our	slide	set	for	the	pest	management	industry	includes	an	introductory	presentation	with	59	slides	and	sections	on	Biting	and	Stinging	Insects	(26	slides),	Occasional	Invaders	(11	slides),	Kitchen/Food	Pests	(41	slides),	Wood	Boring	Insects	(10	slides),	and	Stored	Product	Pests	(12	slides).	For	the	practical	portion	of	the	course,	we	set	up	to	six	identical	stations	that	each	rotate	through	a	series	of	questions.	In	total,	this	practical	portion	of	the	course	utilizes	19	pinned	specimens	and	17	specimens	in	vials	of	hand-sanitizer.	The	course	therefore	requires	at	least	two	instructors,	one	to	give	the	lecture	and	one	to	set	up	specimens	in	the	back	of	the	room.	There	are	currently	two	slides	sets	for	the	Master	Gardener	Volunteer	presentations,	with	65	and	95	slides	each.		 To	date,	a	total	of	21	presentations	have	been	offered	using	material	developed	for	this	course,	ranging	in	length	from	one	hour	to	7.5	hours.	Presentations	were	delivered	in	eight	NY	counties,	three	locations	in	NJ,	and	in	New	Orleans,	LA.	Since	the	first	offering	of	the	course,	there	have	been	701	participants	(399	MGVs;	302	PMPs),	yielding	2699.5	contact	hours.	Course	satisfaction	has	been	high,	with	surveyed	audiences	giving	an	average	overall	rating	of	4.6	out	of	5	(N=198;	Table	1).	Furthermore,	99%	of	surveyed	participants	said	they	learned	something	new	in	the	course,	and	94%	said	they	would	like	to	see	more	courses	like	this	one.		Table	1.	Summary	of	responses	to	evaluation	questions	from	hands-on	course	offered	to	pest	management	professionals,	2015	to	2018.	
Date	 Overall		Rating	[1-5]	 ID	Session		Rating	[1-5]	 Collection		Quality	[1-5]	 Learn	Something	(%	Yes)	 Practice	IPM	(%	Yes)	 Want	more	Hands-On	(%	Yes)	20	Jan	2015	 4.6	[43]	 4.6	 4.7	 100	 95	 90	30	Sept	2015	 4.4	[16]	 4.4	 4.4	 94	 93	 93	20	Oct	2015	 4.8	[34]	 4.7	 4.9	 		-	*	 -	 -	31	Mar	2016	 4.6	[15]	 4.4	 4.5	 100	 100	 100	29	Mar	2017	 4.6	[46]	 4.6	 4.6	 100	 91	 96	5	Apr	2017	 4.9	[28]	 4.8	 4.9	 100	 79	 92	31	Oct	2018	 4.5	[16]	 4.6	 4.8	 100	 -	 91	*Question	was	not	included	on	survey	or	no	responses	were	given		Table	2.	Summary	of	pre-	and	post-test	scores	from	hands-on	course	offered	to	pest	professionals	and	Master	Gardener	Volunteers,	2015	to	2018.	
Audience	 AVG	Pre-Test		Score	[N]	 AVG	Post-Test		Score	[N]	 AVG	ID	Pretest	Score	 AVG	ID	Post-Test	Score	PMP	 79.1	[43]	 71.4	[40]	 N/A	 N/A	PMP	 60.0	[16]	 67.0	[15]	☨	 43.0	 55.0	PMP	 67.0	[37]	 74.0	[32]	 41.0	 42.0	PMP	 82.7	[15]	 88.9	[10]	 N/A	 N/A	PMP	 77.8	[37]	 77.1	[40]	 N/A	 N/A	PMP	 75.7	[28]	 76.7	[23]	 N/A	 N/A	MGV	 68.6	[22]	 87.0	[18]	 74.2	 92.6	MGV	 80.9	[10*]	 83.9	[11]	 82.0	 93.9	MGV	 84.6	[10*]	 95.4	[10]	 66.0	 99.4	*	Indicates	work	that	was	completed	in	groups	of	3	to	5	participants	
☨ Bold	letters	indicate	an	increase	in	score	from	pre-tests	
In	seven	of	the	nine	instances	where	pre-	and	post-tests	were	administered,	participants	showed	an	average	improvement	in	their	score	of	7.6	points	(Table	2).	An	identification	challenge,	in	which	participants	had	to	identify	arthropods	at	the	beginning	and	end	of	the	course,	was	included	at	five	events,	and	the	average	increase	in	score	was	15.3	points.		In	spite	of	these	metrics,	we	acknowledge	that	there	are	limitations	to	the	data	and	interpretation.	Specifically,	in	an	effort	to	avoid	using	the	same	questions	multiple	times,	different	questions	were	asked	in	pre-	and	post-tests.	Furthermore,	post-tests	tended	to	include	questions	that	were	more	technical,	relying	on	information	that	would	have	been	learned	during	the	course.	These	biases	affect	the	ability	to	compare	pre-	and	post-tests,	and	therefore	limit	the	interpretation	of	results.	Based	on	this	concern,	in	2019	plans	are	underway	to	revise	pre-	and	post-tests	to	standardize	questions.	Specifically,	we	will	use	the	exact	same	questions	in	pre-	and	post-test	evaluations,	since	the	answers	are	not	reviewed	during	the	course.	In	addition,	we	plan	to	add	a	practical	component	to	the	evaluation	that	will	examine	the	participants	ability	to	identify	actual	specimens	and	images	of	the	same	pest.	Using	this	type	of	evaluation	before	and	after	the	course	will	help	us	determine	if	we	are	meeting	a	critical	objective	–	to	improve	the	practical	identification	skills	of	pest	management	professionals.	Feedback	form	the	course	has	also	suggested	that	many	participants	would	like	the	course	to	be	longer.	Participants	would	like	an	in-depth	course	that	covers	a	particular	pest	group	in	detail.	For	example,	participants	requested	a	course	that	covers	ant	biology	and	identification	in	detail:	how	to	separate	and	identify	the	various	ant	pests,	and	subsequently	how	to	treat	them.	Depending	on	staff	time,	we	are	considering	the	development	of	different	tracts	to	cover	pest	groups	or	guilds	in	detail.		
Project	Location(s):		New	York:	Buffalo	(Erie	Co.),	Carmel	(Putnam	Co.),	Elmsford	(Westchester	Co.),	Latham	(Albany	Co.),	Liberty	(Sullivan	Co.),	Middletown	(Orange	Co.),	Queens	(New	York	Co.),	Stony	Point	(Rockland	Co.),	Voorheesville	(Albany	Co.),	Yonkers	(Westchester	Co.)		New	Jersey:	Piscataway,	Westampton,	Westwood		Louisiana:	New	Orleans		
Samples	of	Resources	Developed:	Activity	sheet	used	by	participants	in	short	course.	
	
	
